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INTRODUCTION 
Agriculture occupies an important place in the 
country's economy, contributing a substantial amount to the 
national income. Of a variety of soil-borne pests and 
pathogens, the nematodes constitute an important group. They 
are known to cause damage to a wide variety of agricultural 
and horticultural crops. 
The nematodes are highly diversified and a large 
group of multicellular animals. They are cosmopolitan in 
distribution occurring almost in every conceivable habitat -
marine, freshwater, terrestl'ial, infact in all situations 
where there is sufficient moisture and a source of organic 
food supply. The diverse types of soil nematodes can be 
conveniently categorized on their feeding habitats, viz., 
predatory, bacteriophagous, saprophagous and phytophagous 
and some are also known to be insect associates. Soil 
nematodes generally fall into several orders viz., 
Tylenchida Thorne, 1949; Dorylaimida Pearse, 1942, 
Mononchida Jairajpuri, 1969; Rhabditida (Oerley, 1680) 
Chitwood, 1933; Enoplida (Baird, 1953) Chitwood, 1933. The 
majority of plant parasites belong to the order Tylenchida 
while those of the order Mononchida are exclusively 
predatory in nature. Dorylaimida includes not only plant 
parasites but predatory and free-living species as well. 
Most species of these orders are economically important 
because they may be either harmful (parasites) or beneficial 
(predators) to crops. Phytophagous dorylaims have an added 
importancein that besides causing pathogenesis by feeding on 
roots, they may also transmit soil-borne plant viruses. 
Several species of the genera Lonqidorus, Paralonqidorus and 
Xiphinema are known to transmit them (Hewitt et al, 1958; 
Harrison et al, 1961; McElroy et jal, 1977). The members of 
the order Rhabditida may be bacteriophagous (Rhabditids) or 
predatory (some species of Diplogasterids). Enoplida are 
generally saprophagous in nature. 
The systematic position of trichodorids was 
uncertain until Thorne (1935) recognised the similarity 
between Diphtherophorids and Trichodorids, and proposed the 
family Diphtherophoridae with two subfamilies viz; 
Diphtherophorinae and Trichodorinae. He (I.e.) placed 
Diphtherophoridae under the superfamily Dorylaimoidea. 
Clark (1961; raised the family to superfamily status and 
subfamilies to family status. Coomans & Loof (1970) 
elevated Diptherophoroidea to subordinal rank and retained 
Trichodoridae as family. Siddiqi (1974) raised 
Trichodoridae to superfamilial rank under Diphtherophorina. 
Until recently the trichodorids were conveniently placed 
along with the diphtherophorids, in the order Dorylaimida. 
On the basis that this group does not share some of the 
basic features of dorylaims, Siddiqi (1983) again shifted 
this to Order Triplonchida Cobb, 1920. 
The genus Trichodorus was established by Cobb (1913) 
with T. obtusus as the type species. The first recorded 
species of Trichodorus was described by de Man (1880) as 
Dorylaimus primitivus (= T. primitivus). Micoletzky (1922) 
synonymized T. obtusus with T. primitivus de Man, 1880. 
Siddiqi(1974) ^ plit Trichodorus into two genera; viz., 
Trichodorus and Paratrichodorus on the basis of the nature 
of cuticle, oesophageal overlap, vaginal sclerotization, 
shape of the spicule and presence or absence of caudal alae. 
He (I.e.) further subdivided Paratrichodorus into three 
subgenera viz., Paratrichodorus, Atlantadorus and Nanidorus 
on the presence or absence of lateral cervical pore and 
ventromedlan cervical pore in male and lateral and caudal 
pore in females^ oesophageal overlap, position of excretory 
pore and the shape of vulva. Andrassy (1976) established 
the genus Monotrichodorus, closely related to Trichodorus 
with M. monohystera as type species. Rodriguezw-M, Sher & 
Siddiqi (1978) described another genus Aliotrichodorus close 
to Paratrichodorus. Decraemer (1980) provided a detailed 
key for the identification of species in the Trichodoridae 
and did not accept the splitting of the genus 
Paratrichodorus into subgenera as proposed by Siddiqi (1974). 
SidBfqi (1980) upgraded I of Paratrichodorus to full generic 
rank . Rashid et a^ ,. (1986) described several new species of 
Allotrichodorus and also provided a key to its species. 
Recently Decraemer (1989) studied the morphological 
variability and their taxonomic value in Paratrichodorus 
using a computer program. 
In India, there are only a few published papers on 
trichodorids. Siddiqi (1960) first described Trichodorus 
acaudatus and T. mirzai and then, Siddiqi (1962) described 
another species viz., T. pakistanensts and presented 
observations on T. porosus Allen, 1957; T. mirzai and T. 
minor Colbran, 1956 from India . In 1970, Edward & Misra 
described two new species of Trichodorus viz*, T. musambi 
and T. litchi from Uttar Pradesh, India , while Rahman, 
Jairajpuri & Ahmad (1986) described T. borai and T. 
complexus from the north-eastern states of India. 
In the present work, three species including one 
new species, recovered after examining over 100 soil samples 
from various parts of the country, are described and 
illustrated and the morphometric and allometric variations 
°f P* "^ iygai arg presented along with the morphology of the 
trichodorids. 
MATERIALS 
AND 
METHODS 
Soil Samples 
Soil samples were collected from the rhizQsphere of 
plants in Aligarh locality. Over hundred other samples 
collected from Southern and North —eastern and Eastern 
India were also examined. 
Extraction of Nematodes from Soil 
Nematodes were extracted by the sieving and 
decantation and modified Baermann's funnel techniques. 
About 500 gm of soil was placed in a bucket and thoroughly 
mixed with a small amount of water. The large stones and 
plant debris were removed from the sample. The bucket was 
then filled with water to about two-third of its volume. 
This was stirred gently to make a homogeneous mixture and 
left undisturbed for aoout 10-20 seconds. The heavy soil 
particles, etc. settled at the bottom while the nematodes 
along with the fine soil particles remained suspended. The 
suspension was then passed through a 300 mesh sieve (pore 
size 53 um). The whole process was repeated thrice for the 
good recovery of nematodes. The entire "catch" thus 
obtained on the sieve was washed into a beaker. 
Isolation 
The suspension in the beaker was poured on a small 
coarse sieve lined with tissue paper and placed in a funnel. 
The funnel was filled with water so that the water level 
touched the bottom of the sieve. Care was taken not to 
allow any air bubbles between the water level and the bottom 
of the sieve. This was kept undisturbed for 24 hours. The 
nematodes passed through the coarse sieve and tissue paper 
and settled at the bottom of the funnel stem. A small 
quantity of water was run off in a cavity block from the 
funnel through the stoppered rubber tubing which was 
attached to the stem of the funnel. 
Killing and Fixing 
The suspension collected in the cavity block, was 
left undisturbed for few minutes, so that the nematodes 
settled at the bottom of the cavity block. Excess water was 
removed with the help of a fine dropper. The nematodes were 
fixed in hot TAF (Courtney, Polly & Miller, 1955). 
Mounting and Sealing 
About 24h after fixation, the nematodes were 
transferred from the fixative to another cavity block 
containing glycerine-alcohol (5 parts glycerine + 95 parts 
3QI alcohol). This cavity block was then kept in a 
desiccator to allow the alcohol to evaporate. The 
nematodes were completely dehydrated within two to three 
weeks and were ready for permanent mounting. 
For permanent mounts, metallic or glass slides were 
used. The nematodes were transferred to a drop of anhydrous 
glycerine and pieces of glass wool of suitable thickness 
were placed around the specimen and it was then gently 
covered with a round coverslip. Extra amount of glycerine, 
if any, outside the coverslip was removed by small pieces of 
blotting paper. The slides were then sealed with nail 
polish or 'putty' (Jairajpuri & Rahmani, 1979). 
Measurements and Drawings 
Drawings and measurements were made from glycerine 
mounted specimens with the help of camera lucida and ocular 
micrometer. DeMan's (1884) formula was used for denoting 
the body dimensions. 
Morphometric & Allometric Variations 
Morphometric and allometric variations were taken to 
compare the variability in different characters of the 
specimens. 
The series of variation is categorized as follows : 
Least variable = 0 - 10% 
Moderately variable=10 - 20% 
Highly variable =20^or more. 
Scanning Electron Microscopy 
For scanning electron microscopy freshly isolated 
specimens of Paratrichodorus were fixed in 3% glutaraldehyde 
for 90 min, washed in 0.05 M sodium phosphate buffer at 
pH 6.8 several times then post-fixed in 2% osmium tetr 
oxide for 2 h at room temperature. The specimens were again 
washed in buffer several times to remove excess fixative, 
dehydrated in a graded alcohol series and critical point 
dried using carbon dioxide as the transitional fluid. After 
drying,the specimens were mounted on stubs with double sided 
adhesive tape, coated with 30 nm gold and examined in a 
Hitachi S 2300 scanning electron microscope at an 
accelerating voltage of 15 kV. 
MORPHOLOGY 
The trichodorid nematodes possess an obese body, and 
are usually less than 1 mm long. When relaxed they assume a 
straight posture but males may show moderate to strong 
curvature in the posterior part of body. 
Body wall : The cuticle, hypodermis and the somatic 
musculature are the three main layers of the body wall. 
Cuticle : The cuticle is thick, usually with transverse 
striations (Fig. 6.B) and is loosely attached to the body. 
As a diagnostic character the nature of the cuticle is not 
useful at species level, but the degree of its swelling as a 
reaction to fixation is included in the diagnosis of the 
genera. paratrichodorus Siddiqi, 1974 and AllotriChodorus 
Rodriguez-M, Sher & Siddiqi, 1978 have a swollen cuticle 
upon fixation, while in Trichodorus Cobb, 1913 and 
Monotrichodorus Andrassy, 1976 the cuticle is not swollen on 
fixation. 
Hypodermis : The layer underlying the cuticle is 
hypodermis. It is thin and seen to protrude into the 
pseudocoelom on ventral, dorsal and lateral sides to form 
four major hypQd-e.rmal chords. 
Somatic musculature : Somatic musculature is longitudinally 
oriented. The muscle cells are attached to the inner side 
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of the hypodermis and grouped into four sectors- two 
subdorsal and two subventral. The musculature is 
meromyarian with each quadrant having 1-4 cells of the 
platymyarian type. 
Body pores : The body pores are present on the lateral and 
ventral surface of the body. Their number and arrangement 
is useful for specific diagnosis. 
Lateral body pores : Lateral body pores are present in 
females near the vulva. The absence of these pores 
differentiate Paratrichodorus and Allotrichodorus from 
Trichodorus and Monotrichodorus. In Trichodorus and 
Monotrichodorus the lateral body pores may be pre, post or 
advulval in position and may not always be at same level on 
both the sides. Recently Decraemer (1989) observed pre and 
post vulval lateral pores in Paratrichodorus viz., P. 
mirzai. In this study also lateral body pores were seen in 
P. mirzai (Fig. 5,F). 
Lateral cervical pores : Lateral cervical pores are 
generally present in males. These pores are located close 
to base of onchiostyle in Trichodorus and Allotrichodorus 
while in Paratrichodorus and Monotrichodorus they are near 
the level of excretory pore. In P. (Paratrichodorus) and 
P. (Naiiidorus) it is usually absent but is present in 
Pi (Atlantadorus). 
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Ventromedian cervical pores: Ventromedian cervical pores are 
also present in males only. They are usually 2-3 in number 
(rarely 1 or 0) in Trichodorus and rarely more than one in 
Paratrichodorus. In Monotrichodorus and Allotrichodorus 
they may or may not be present. In the subgenera £. 
(Atlantadorus) the ventromedian cervical pores are present 
but are absent in P. (Nanidorus) and present or absent in 
_P. (Paratrichodorus). 
Caudal pores : A pair of caudal pores may be terminal or 
subterminal (Pig. 2, G) or absent. 
Ventro-submedian pores : In Trichodorus a pair of 
ventrosubmedian pores may be present behind vulva 
(T. cedarus Yokoo, 1964, T_j_ eburneus Dewaele & Carbonell, 
1982 etc.). In Paratrichodorus one or two pairs of large 
post-cloacal ventro-submedian papillae are present. 
Paratrichodorus (Paratrichodorus) bears a single pair of 
large ventro-submedian papillae close to anus (Fig. 6,E), 
Paratrichodorus (Atlantadorus; has two pairs of post-anal 
ventre _ submedian papillae while in Paratrichodorus 
(Nanidorus; a pair of large venrrosubmedian papillae is 
present near tail tip. In Monotrichodorus there are paired 
post-cloacal ventrolateral papillae while in Allotrichodorus 
only one pair of subventral pores is usually present or 
exceptionally may be absent. 
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Amphids : The amphids are just post-labial, generally with 
large fovea and slit-like apertures. The fovea is 
separated from the fusus by a constriction. No distinct 
canalis amphidialis. 
Lip region : Lip region may be continuous or slightly 
offset from the body. 
Feeding apparatus : Feeding apparatus consists of a stoma, 
stylet and guiding apparatus. The stylet is long and 
slender referred to as onchiostyle. The onchiostyle is 
different from other types of stylet in that it is 
completely solid in the anterior part and hollow in 
posterior portion. The posterior half of onchiostyle is 
fused to the dorsal wall of the pharyngeal lumen. 
Protractor muscles attach to the dorsal and lateral walls 
of the pharyngeal lumen. 
Nerve ring : Nerve ring is distinctly visible as a thick 
band situated at the anterior narrow part of the oesophagus. 
The position of nerve ring does not help to differentiate 
between species and it is not included in the identification 
scheme. 
pore. 
Excretory pore : The position of excretory i shows much 
variation. However, it is usually present between the level 
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of the nerve ring and the oesophageal bulb. 
Oesophagus : The oesophagus is composed of anterior narrow 
tube and posterior pyriform to elongate bulb which houses 
the oesophageal glands and their orifices. The basal 
enlarged part of the oesophagus is not muscular. Within the 
Trichodoridae the position of oesophageal gland nuclei, the 
overlapping of the intestine by the oesophageal glands and 
the overlapping of the front end of the intestine over the 
oesophagus are important diagnostic characters in 
differentiating Trichodorus and Monotrichodorus from 
Paratrichodorus and Allotrichodorus. In the latter genera 
the intestine overlaps the basal part of oesophagus. The 
posterior ventro-sublateral gland nuclei. lie near the 
oesopnagoinrestinal junction; while the dorsal gland nucleusis 
situated near the oesophageal enlargement, well anterior to 
those of the posterior ventro-sublateral. Both Trichodorus 
and Monotrichodorus lack such an overlap. The oesophageal 
bulb is set off from the intestine and dorsal gland nucleus 
is usually situated between the anterior and posterior pair 
of ventro-sublateral gland nuclei being closer to the 
posterior pair. The posterior ventro-sublaterals lie at 
some distance anterior to the oesophago-intestinal junction. 
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Female Reproductive System : Female reproductive system is 
composed of ovary, oviduct, spermatheca, uterus, vagina and 
vulva. Trichodorids may be amphidelphic (Trichodorus , 
Paratrichodorus) or monoprodelphic (Monotrichodorus, 
Allotrichodorus). In monoprodelphic species a post-uterine 
sac may be present. Ovaries are reflexed. Part of the 
uterus near the oviduct serves as a sperm storage called 
spermatheca. It is usually present in all trichodorids. 
The uterus has a uniform structure. Vulval opening may be 
pore-like, a transverse or a longitudinal slit. These types 
were considered as additio^^al diagnostic features at sub-
generic level by Rodriguez-M & Bell (1978 ). In 
Paratrichodorus (Paratrichodorus), the vulva is a 
longitudinal slit (Fig. 6,C) while it is pore-like in 
Paratrichodorus (Atlantadorus) and a small transverse slit 
in Paratrichodorus (Nanidorus). 
The vagina is muscular usually with prominent 
cuticulaiT^ization. The shape of the vaginal sclerotization 
may vary. It may be large, rounded, triangular, reniform or 
small dot-like, small oblique, etc. The shape of the 
sclerotized pieces at vulva-vagina junction are useful in 
species diagnosis (Decraemer, 1989). In Trichodorus, 
Monotrichodorus and Allotrichodorus the vaginal 
sclerotization is strong (Rodriguez-M, Sher & Siddiqi, 1978) 
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but it is small to inconspicuous in Paratrichodorus 
(Siddiqi, 1974). 
Male Reproductive System : Male reproductive system is 
monorchic consisting of a testis, seminal vesicle, vas 
deferens and ejaculatory duct. The single testis is directed 
anteriorly and outstretched. The germinal and growth zones 
are followed by seminal vesicle usually filled with sperms. 
The sperms are large, oval or sausage-shaped with ridge like 
marking in some species. The seminal vesicle is followed by 
glandular vasdeferens which continues into the ejaculatory 
duct. The ejaculatory duct is non-muscular and 
undifferentiated. 
Spicules : The spicules are paired, simple and not 
distinctly subdc/ided into head, shaft and blade and with 
slightly cephaLated proximal end. The spicules of certain 
Trichodorus species may be setose (T. sparsus, T. 
californicus and T. cylindricus etc.). These setae-like 
structures may be present on the entire spicule or 
restricted to proximal or distal ends. The distal end of 
the spicules may sometimes be irregular or slightly expanded 
(T. cottieri) or ventrally expanded in distal third and 
sometimes with a ventral flange (T. velatus). In 
Paratrichodorus, the spicules are mainly straight, 
transversely striated (Fig. 4^ F-I) 
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and show less differentiation in shape than in Trichodorus. 
The spicules of Monotrichodorus have bristles. in 
Allotrichodorus spicules are transversely striated with a 
capitular extension, having a dorsal groove or depression 
leading to the proximal opening of the spicules. The lumen 
of the spicules is in continuity with that of capitular 
extension . The capitular extension is either absent 
(A. longispiculis, A. brasiliensis ,etc.) or present 
(A. guttatus, A. companullatus^etc.). Suspensor muscles are 
modifications of protractor and retractor muscles. The 
suspensor muscles are conspicuous in Trichodorus and 
Monotrichodorus and inconspicuous in Paratrichodorus and 
Allotrichodorus. A capsule of longitudinal muscles is 
formed around the spicules by protractor muscles which is 
attached distally to the rectal wall. Proximally, the 
protractor muscles are attached to a polar point from where 
two spicular retractor muscles extend out.towards the head 
of the spicules These retractor muscles are attached to the 
cuticular wall of the spicular pouch. Thus, the spicules 
appear to be enclosed within the capsule which is formed by 
the protractor muscles. 
Gubernaculum : Gubernaculum is usually present. It is thin, 
linear and relatively long occassionally with some ventral 
thickening at the distal end. 
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Caudal alae : The presence or absence and position of caudal 
alae is an important taxonomic character. The caudal alae 
is absent in Trichodorus and Monotrichodorus. However, in 
T._ cylindricus & T. sparsus very poorly developed caudal 
alae are present. In Paratrichodorus and Allotrichodorus 
the caudal alae is present. In Paratrichodorus it is 
usually narrow and rather weak, except for £. acaudatus, 
P. minor and P_. lobatus, where it is well developed. The 
caudal alae either start from the level of spicule head 
(P. anemones, P. porosus, P. pachydermus etc.) or from 
mid-spicule level (£. mirzai (Fig. 4,0), £. acaudatus, P_. 
atlanticus , etc. ) or from close to cloacal opening (P_. 
minor, £. allius etc.). 
Ventromedian supplements : The number and arrangement of the 
ventromedian supplements, is an important taxonomic 
character. Trichodorus and Monotrichodorus have 3-4 
ventromedian supplements. One supplement lies within the 
range of spicules in I|. borai, T. complexus, T. aequalis, T. 
hooperi, T. proximus, T. sparsus etc. while in T. 
borneoensis, T. californicus two occur within the spicular 
range. Paratrichodorus (Paratrichodorus) and P. 
(Atlantadorus) have three ventromedian supplements, two of 
which are in the region of caudal alae. In Allotrichodorus 
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three ventromedian supplements are present within the 
spicular range. 
Tail : Female tail usually sub-terminal, male tail short, 
bluntly rounded. 
TAXONOMY 
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TRICHODORUS BORAI RAHMAN, JAIRAJPURI & AHMAD, 1985 
(Fig. 1 & 2) 
Measurements : 
Itanaqar»bamboo population 
Males (n=5) : L = 0.68 + 0.1 (0.40-0.86)mm; a = 25 + 5.1 
(18-1-30.2); b = 4.9 + 0.9 (3.3-5.9); c = 67.8 + 18.1 
(38.8-83.1); T = 68.9 + 14.1 (58.7-95.2); onchiostyle 
52.8 + 3.2 (48-57 )um; oesophagus = 136 ± 8.3 
(123-144)um; spicules = 32.4 + 2.2 (30-36)um; gubernaculum 
= 15.3 + 0.6 (15-16.5)um. 
Females (n=8) : L = 0.68 + 0.1 (0.48-0.83 )mm; a = 23.6 4- 2.5 
(20-27.7); b = 5.0 + 0.5 (4.3-6.5); c = subterminal; 
V = 59.0 + 2.3 (56.0-64.7); G^ ^ = 21.8 + 2.4 (18.4-27.1); 
G^ = 20.4 + 2.8 (13.8-25.7); onchiostyle = 51.6 + 1.8 
(48-54)um; oesophagus = 133.a+ 15.2 ( 94. 5-154. 5 )um. 
Kaziranqa,grass population 
Males (n=4) : L = 0.66 + 0.07 (0.55-0.74)mm; a = 24.1 + 2.2 
(20.4-26.2); b = 5.1 + 0.6 (4.4-6.0); c = 66.7 + 12.1 
(46.0-77.4); T = 60.5 + 2.3 (57.4-63.0); onchiostyle 
49.5 + 2.8 (45-52.5)um; oesophagus = 129.7 + 15.7 (108-138)um; 
spicules = 30.7 + 1.6 (28.5-33.0)um; gubernaculum 
= 15.7 + 0.7 (15.0-16.5)um. 
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Females (n=2) : L = 0.53 ± 0.07 (0.46-0j50)inm; a = 22.3 + 3.0 
(19.3-29.3); b = 4.4 + 0.3 (4.1-4.8); c = subterminal; 
V = 60.2 + 0.6 (59.6-60.8); G^ = 2 1-2 + 0.9 (20.3-22.1); G^ 
19.2 + 3.1 (16.1-22.4); onchiostyle = 45 + 4.5 
(40.5-49.5)um; oesophagus = 118.5^ 6^.0 (112.5-124.5)um. 
Description 
Adult : Posterior end curved ventrally upon fixation. 
Cuticle not abnormally swollen, subcuticle finely striated. 
Lip region prominent, continuous with body. Labial papillae 
slightly raised. Amphids just post-labial, aper^tures slit-
like, fovea separated from fusus by constriction, canalis 
amphidialis absent. Stoma tubular; onchiostyle 45.0-58.5 um 
long, slender and slightly arcuate, thick mus^^le fibres 
attached to the base of onchiostyle. Guiding ring 13-15 um 
from anterior end. Nerve ring 66-72 um from anterior end or 
at 50% of oesophageal length. Oesophagus not overlapping 
intestine. Five oesophageal gland nuclei present, anterior 
ventrosublateral gland nuclei small, indistinct, in anterior 
third of oesophageal bulb; posterior ventrosublaterals 
near oesophagus base; dorsal gland nucleus prominent, large 
and close to the posterior ventrosublateral gland nuclei. 
Excretory pore faint, at the level of nerve ring or slightly 
posterior to it. 
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Male : Ventromedian cervical papillae one, at the level of 
posterior half of onchiostyle or 54-60 um from anterior end. 
Reproductive system monorchic, testis single, outstretched, 
sperms large. Spicules paired, arcuate, broadened 
anteriorly, gradually tapering to a posterior pointed end. 
Proximal end slightly cephalated, transverse striations 
present at distal end, gubernaculum thin and long, distal 
end with keel-like thickening. Ventromedian supplements 
three; posterior supplement at the level of proximal end of 
spicules. Tail short, bluntly rounded. A pair of 
ventro-submedian papillae located just behind cloacal 
opening. A pair of caudal pores present at tail terminus. 
Female : Lateral body pores posterior to vulva. 
Reproductive system amphidelphic, ovaries reflexed, 
spermatheca oval, filled with rounded sperms. Vagina 
circular. Vaginal sclerotization appearing as two roughly 
triangular plates. Vulva a transverse slit. Tail 
subterminal. 
Host and Locality : Soil around rhizofphere of Bamboo 
(Bambusa sp.), Ganga Lake, Itanagar, Assam, India. 
Additional specimens of this species have been collected 
from soil around grasses in kaziranga, Assam, India. 
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Remarks : The specimens fit well with the description of 
T. borai in most morphometric and morphological characters. 
They differ; however, in the presence of a pair of 
postvulval body pores and in having a transverse vulva. 
TRICHODORUS INDICUS NSP. 
(Fig. 3) 
Measurements 
Holotype male : L =0-79 mm; a = 23.3; b = 6.0; c = 66.5; 
T = 61.8; onchiostyle = 40.Sum; oesophagus = 123 um; spicule 
= 51 um; gubernaculum = 15 um. 
Paratype females (n=4) : L =O.78+;0.04 (.72-.85) mm; a = 
22.1+1.5 (20.2-23.7); b = 5.9+0.4 (5.3-6.4); c 
subterminal; V = 55.9+5.5 (50-649); G, = 19.0+3.5 
(15.6-24.7); G2 = 21.5+1.3 (20.1-23.7); onchiostyle = 
39.7+1.6 (37.5-42.0)um; oesophagus = 131.2+3.2 (126-135)um. 
Paratype male (n=l) : L =0.88mm; a = 25.3; b = 7.1; c = 73; 
T = 68.8; onchiostyle = 40.5 um; oesophagus = 132 um; 
spicule = 55.5 um; gubernaculum = 19.3 um. 
Description 
Adult : Body less than 1 mm long, straight to slightly 
ventrally curved upon fixation, especially in posterior 
region of males. Cuticle not abnormally swollen after 
fixation, subcuticle finely striated. Lip region slightly 
set off from body, labial papillae slightly raised. Amphids 
just postlabial, apertures slit like, fovea separated from 
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fusus by constriction, canalis amphidialis absent. Stoma 
tubular, onchiostyle slightly arcuate. Guiding ring 
distinct 18.0-19.5 um from anterior end. Nerve ring 
63.0-70.5 um from anterior end or at 52% oesophagus length. 
Oesophagus consisting of an anterior cylindrical part and 
basal expanBed part forming a bulb. Oesophageal glands not 
overlapping intestine. Five oesophageal gland nuclei 
present, anterior ventrosublaterals small in anterior third 
a 
of oesophgus; posterior ventrosublaterals near oesophagus 
base, dorsal gland nucleus prominent, large and close to the 
posterior ventrosublateral nuclei. Excretory pore distinct 
97.5-103.5 um from the anterior end or inbetween the second 
and third ventromedian cervical papilla . 
Male : Ventromedian cervical papillae three, anterior cer-
vical papilla (CP,) posterior to the level of nerve ring 
or 81-84 (82.5) um from anterior end of body, median (CP„) 
91.5-93.0 (92.0) um from anterior end; posterior (CR) 
posterior to excretory pore or 102.0-103.5 (102.7) um from 
anterior end of body. Reproductive system monorchic, testis 
single, outstretched. Spicules paired 51.0-55.5 um long 
with transverse striations. The proximal half and distal 
half both are dorsally convex. Capitulum rounded, 
gubernaculum thin 15.0-19.3 um long. Ventromedian 
supplements three, posterior one (SP-j^ ) 34.5-37.5 (36.0) um 
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from cloaca; median (SP2) 79.5-94.5 (87.0) urn from cloaca, 
anterior (SP^) 136.5-165.0 (150.0) um from cloaca. Caudal 
pores terminal. Tail short and rounded. 
Female : Reproductive system amphidelphic, ovaries reflexed, 
uteri long with an irregularly shaped spermatheca filled 
with rounded sperms. Vagina circular, vaginal 
sclerotization appearing as two dots in lateral view. A 
pair of lateral body pores located posterior to vulva. Tail 
subterminal. 
Type Host & Locality : Soil around the roots of Malta 
(Citrus sp.) L.R. Brothers Nursery, Saharanpur, Uttar 
Pradesh, India. 
Type specimens : Holotype on slide Trichodorus indicus 
n.sp./l deposited in the Zoology Department, A.M.U. Aligarh. 
Paratypes on slides Trichodorus indicus n.sp./2, 3; in the 
nematode collectioa of Zoology Department, AMU, Aligarh. 
Differential diagnosis : Trichodorus indicus n.sp. resembles 
T. pakistanensis Siddiqi, 1962 and T. borneoensis Hooper, 
1962 in the number and position of ventromedian cetvical 
papillae and ventromedian supplements, in having transverse 
striations on spicules and a pair of lateral body pores 
posterior to vulva. However, it differs from T_. 
pakistanensis in having smaller body and tail, slightly 
shorter onchiostyle, longer gubernaculum and greater 'e' and 
'V value;,in shape of spicule and vulval opening (L = 0.8-1.2 
mm; onchiostyle 39-48 um, C = 73-100; gubernaculum = 12-16 
urn, V = 51.0 - 58.5; the proximal half of the spicule is 
dorsally convex and the distal half is almost straight, 
and vulva a transverse slit in T. pakistanensis) . From T. 
borneoensis it differs in having a larger body, shorter 
onchiostyle, slightly smaller spicules and greater 'a', 'b' 
and 'c' value, in number of ventromedian cervical papillae 
and position of ventromedian supplements, in shape of the 
spicules_, gubernaculum and vaginal sclerotization (L = 
0.6-0.9 mm; a = 16.6-25.6; b = 4.6-5.9; C = 48-70; 
onchiostyle = 51-60 um, spicule = 45-52 um; two ventromedian 
cervical papillae in the neck region, two ventromedian 
supplements in the range of spicule, the proximal half and 
the distal half are not dorsally convex, and vaginal 
sclerotization reniform to pyriform in T. borneoensis). 
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PARATRICHODORUS MIRZAI (SIDDIQI, 1960) SIDDIQI, 1974 
(Fig. 4,5 & 6) 
Measurements 
Males (n=40) : L = 0.47 + 0. (W (0.40-0.57) mm; a = 16.8+2.4 
(12.3-22.3); b = 4.9 + 0.6 (3.5-6.5); c = 48.5 + 7.3 
(40.0-74.1); T = 66.5 + 5.9 (43.9-75.8); Onchiostyle = 32.4 
+ 1.8 (28.5-36.0) urn; spicules = 32.1 + 1.7 (27.0-37.5) um; 
gubernaculum = 10.1 +_ 0.7 (7.5-10.5) um* 
Females (n=40) tig «0.50 + 0.05' (0.42-0*63) mm; a = 17.0 ± 2.2 
(13.2-24.7); b = 5.3 + 0.8 (4.1-7.8); c = subterminal; V 
= 56.8 + 0.9 (52.0-66.9); G^ = 22.3 ± 3.3 (13.7-32.1); G^ = 
18.9 + 4.0 (10.0-27.2); Onchiostyle = 33.2 + 2.3 (30-39) um. 
Adult : Body almost straight, posterior end curved ventrally 
in males. Cuticle transversety striated, swollen after 
fixation with three distinct layers : thin outer, thicker 
middle and thin inner layer. Lip region prominent, 
rectangular with an ovoid oral plate, and slightly offset 
from the body. Amphids post-labial, aper^tures slit like, 
fovea separated from fusus by constriction, canalis 
amphidialii not distinct. Onchiostyle slightly arcuate. 
Guiding ring distinct, 12-15 um from anterior end. Nerve 
a 
ring 39-63 um from anterior end or at about 50% oesophj^ gus 
"length. Oesophagus consisting of an anterior cylindrica? 
part and basal expanded part forming a 
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bulb, slightly overlapping the intestine ventrally. 
Oesophageal gland nuclei prominent, ventrosublateral glands 
near the oesophago-intestine junction, dorsal oesophageal 
gland is large and close to posterior subventrals. 
Male : Posterior half of the body moderately curved. Three 
ventromedian cervical papillae in neck region, anterior 
(CP, ) at level of base of onchiostyle or slightly posterior 
to it or 28.5-36.0 (32.0) um from anterior end of body; the 
median (CP_) at level of nerve ring or posterior to it, or 
43.5-58.5 (48.6) um from anterior end; the posterior (CP.) 
posterior to nerve ring or 49.5-66.0 (57.2) um from anterior 
end of body. First and second cervical papillae wider 
apart than second and third. Reproductive system monorchic, 
testis single, outstretched. Sperms large, with rounded 
nuclei. Spicules paired, relatively short, straight, 
cylindrical, irregularly thickened to appear transversely 
striated. Capitulum somewhat bell shaped, gubernaculum 
thin, ventromedian supplements three, posterior one (SP, ) 
10.5-15.0 (11.3) um from cloaca within range of spicules, 
median (SP^) 30.0-40.5 (35.1) um from cloaca, anterior (SP^) 
72-136.5 (94.8) um from cloaca. Caudal alae begining from 
about mid spicules level. Caudal pores terminal. A single 
pair of ventro-submedian papillae close to cloaca. Cloacal 
aperture wide, anterior lip of cloaca provided with two 
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triangular flap - like structures overChanging the cloacal 
aperture.Tail short, rounded. 
Female : Reproductive system amphidelphic, ovaries reflexed, 
uteri long, uniform, well defined spermatheca filled with 
rounded sperms. Vulva a longitudinal slit; vagina circular, 
vaginal sclerotization inconspicuous appearing as two small 
dots. One to three pairs of lateral body pores present on 
both sides of the body but not always located at the same 
level, one pair of lateral body pore is positioned anterior 
to the vulva and the other two pairs located posterior to 
vulva. Tail subterminal. 
S 
Host and Locality : Soil around the rhizQiphere of grasses in 
Aligarh locality, Uttar Pradesh, India. 
Remarks : The specimens of Aligarh population fit well in 
Paratrichodorus mlrzai but a minor difference occurs in 
the females in the presence of one to three pairs of lateral 
body pores; one pair anterior and two pairs lying 
posterior to vulva. This character / recently also been 
reported by Decraemer (1989). 
MORPHOMETRIC 
AND 
ALLOMETRIC VARIATIONS 
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MORPHOMETRIC VARIATION 
Body Length : The body length of female P. mirzai varies 
from 0.42 mm - 0.63mnwith MSD = 0.50 ± 0.05 and CV = 10% 
while the body length of males varies from 0.40 - 0.57 mm 
with MSD = 0.47 ± 0.04 and CV = 9% showed a low degree of 
variation. 
Body width : The body width of female varies from 25.5 -
36.0 um with MSD 29.32 + 2.27 and showed a low degree of 
variation (CV = 8%). In case of males it varies from 24.0 -
34.5 um with MSD 28.4 +^ 2.8 and showed comparatively higher 
degree of variation (CV =. 10%) than females. 
Nerve ring : The ne\r\j€ ring in female varies from 34.5 -
55.5 um with MSD = 46.9 +_ 4.3 and showed low degree of 
variation CV = 9%. In case of male theposltlon of nerve ring 
varies from 42 - 60 um with MSD 48.6 ^ 4.5}^ CV = 9%. 
Onchiostyle : The length of onchiostyle in female varies 
from 30 - 39 um, MSD 33.2 + 2.31 and CV = 7% while length of 
male onchiostyle varies from 28.5 - 36.0 um with MSD 
32.4 _+ 1.84 and showed a least variation CV = 6%. 
Oesophagus : The length of oesophagus varies from 72.0 - 121.5 
um with MSD 94.0 ± 11.6 and CV = 12% in females. In males 
the length of oesophagus varies from 75 - 123 um with MSD 
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9^ -3 ± 10-8 . The length of the oesophagus is moderately 
variable in male CV = 11.2%. 
Anterior and Posterior gonads : The length of anterior gonad 
ranges between 78 - 159 urn with MSD 111.8 + 18.3 and showed 
the anterior gonad moderately variable CV = 16%. In case of 
posterior gonad the length ranges between 5T.0- 160.5 um with 
MSD 94.7 jf 24.2 and exhibited a high degree of variation 
(CV = 26%). 
Vulva : The distance of vulva from the anterior end varies 
from 231 - 333 um with MSD 282.7 + 27.9, and CV = 10%. 
Testes : The length of testes varies from 201-O- 346.5 um 
with MSD 287.1 + 32.1. The length of testes is moderately 
variable (CV = 11%). 
Spicules : The length of spicules ranges between 27.0- 37.5 
um with MSD 32.1 + 1.75. The spicule length is least 
variable (CV = 5%). 
Gubernaculum : Gubernaculum length varies from 7.5 - 10.5 um 
with MSD 10.1 + 0.7, CV = 7%. 
Mai body diameter : In males the anal body width varies 
from 12-0- 16.5 um with MSD 14.6 + 1.16 and CV = 8%. 
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Tail : The tail length of male was found to be 
moderately variable CV = 14% and it ranges between 6,0- 12.0 
urn with MSB 9.9+1.3. In female the tail is subterminal. 
First ventromedian cervical papillae (CP-.); The first ventre 
median cervical papillae varies from 28.5 - 36»0 um with MSD 
32.1 _+ 3.1 and CV = 9.6% showed low degree of variation. 
Second ventroZmedian cervical papillae (CP^) : The second 
ventro^median cervical papillae from the anterior end varies 
from 43.5 - 58.5 um with MSD 48.6 + 4.2 and CV = 8.6% showed 
low degree of variation. 
Third ventroCinedian cervical papillae (CP-) : The third 
ventro"median cervical papillae from the anterior end varies 
from 49.5 - 66.oum with MSD 57.2 +_ 4.4 and showed low 
degree of variation (CV = 7.6%). 
First ventro^jnedian supplement from anus (SP, ) : The SP, 
varies from 10.5 - 15.0 um with MSD 11.3 + 1.4 and CV = 12.3% 
showed moderate degree of variation. 
Second ventromedian supplement from anus (SP^) , , 
varieg from 30.O- 40,5 um with MSD 35.1 + 4.0 and CV = 11.3% 
showed moderate degree of variation. 
33 
Third ventromedian supplement from anus (SP.,) : The SP^ 
varies from 72 - 114 urn; 92.2 + 15.7 and CV = 17% showed 
moderate degree of variation. 
ALLOMETRIC VARIATIONS ; 
Body length/body width (a) - The 'a' ratio of adult female 
varies from 13.2 - 24.7 with MSD 17.0 +_ 2.29 having 
CV = 13%. In case of males it also exhibited moderate 
variation CV = 14% and ranged between 12.3 - 22.3 with 
MSD 16.8 + 2.42. 
Body length/oesophageal length (b) - The 'b' ratio varies 
from 4.1 - 7.8 with MSD 5.3 + 0.83 and CV = 15% in 
females. In case of male the 'b' ratio ranges between 
3.5 - 6.5 with MSD 4.95 + 0.64 and showed a moderate 
degree of variation CV = 13%. 
Body length/tail length (c) : The 'c' value varies from 40-
74.1 with MSD 48.5 _+ 7.37, and showed a moderate degree 
of variation CV = 15% in males while in case of females the 
'c' value is moderately variable. 
Tail length/anal body diameter (c) : The 'c' value of male 
varies from 0.4 - 0.8 with MSD 0.65 + 0.10 and CV = 15% 
in male. 
34 
Body lenqth/testes length 'T' : The 'T' value ranges from 
43.9 - 75.8 with MSD 60.5 + 5.93 and CV = 10%. 
Body length/vulva position 'V : The'v'value varies from 
52.0 - 66.9 with MSD 56.4 - 2.95 and showed least 
variation CV = 5%. 
Body length/anterior gonad length (G,) : The 'G,' values 
ranges 13.7 - 32.1 '• with MSD 22.37 + 3.34 and showed 
moderate variation CV = 15%. 
Body length/posterior gonad length (G^) : The 'G2' values 
ranges between 10.0 - 27.2 with MSD 18.9 + 4.0 and 
exhibited a high degree of variation (CV = 21%). 
Onchiostyle length/oesophageal length : Varies from 
27.1 - 47.9 with MSD 35.7 + 4.6 and CV = 13% in females. 
In case of male this ratio varies from 25.6 - 41.1 with MSD 
34.0 + 4.25 and showed moderate degree of variation 
(CV = 13%). 
Spicules/ABD : Varies from 1.8 - 2.8 with MSD 2.19 + 0.2 
and showed low degree of variation (CV = 10%). 
DISCUSSION 
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Trichodorid nematodes do not appear to be very wide 
spread in India as is evident from the number of species 
recorded in the present study as also the total number of 
species reported from India. One reason for the low 
recovery of trichodorids from samples collected from 
different parts of India may be their sensitivity to 
disturbances in the soil samples during transit. 
The morphometric and allometric variation give an 
idea on the uniformity, consistency and variability of 
characters. In Paratrichodorus mirzai, morphometric and 
allometric analysis showed that characters vary to different 
degrees. Bird & Mai (1967) found that in Trichodorus 
christiei the stylet length was the least variable 
morphometric character and ratios formed from the body 
length, stylet length and position of the vulva were the 
least variable allometric character. In P. mirzai it was 
observed that the body length, onchiostyle length, position 
of nerve ring, ventromedian cervical papillae, spicules and 
gubernaculum length, and V and T values were least variable 
and may be considered quite stable characters where as 
oesophageal length, values of a, b, c ratio formed from the 
onchiostyle length and position of ventromedian supplements 
exhibited moderate variation and hence were less consistent 
characters. The posterior gonad showed high degree of 
variation. 
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Processing trichodorid nematodes (Paratrichodorus 
mirzai) for SEM was nevet* an easy task and deformities and 
distortions were always evident on the surface. However, 
observations revealed that the cuticle is distinctly 
striated and the labial region is rectangular with an ovoid 
oral plate and vulva is a distinct longitudinal slit. The 
anterior cloacal lips in males have two triangular flaps. 
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FIGURES 
Fig. 1 
TRICHODORUS BORAI 
A - Entire male 
B - Male oesophageal region 
C - Male anterior region 
D - Male posterior end 
E - Male posterior region 
Fig. 1 
Fig. 2 
TRICHODORUS BORAI 
A - Entire female 
B - Female oesophageal region 
C - Female anterior region 
D - Female gonad 
E - Vulva and vagina in lateral view 
F - Vulva in ventral view 
G - Female posterior end 
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Fig. 3 
TRICHODORUS INDICUS 
A - Entire female 
B - Entire male 
C - Male anterior region 
D - Female anterior region 
E - Female gonad 
F - male posterior region 
G - Vulva in ventral view 
H - male posterior end 
I - Female posterior region 
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Fig. 4 
PARATRICHODORUS MIRZAI 
A - Entire male 
B,C,D,E - Male anterior region 
F,G/H,I - Male posterior region 
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Fig. 5 
PARATRICHODORUS MIRZAI 
A - Entire female 
B - Female oesophageal region 
C - Female anterior region 
D - Female gonads 
E - Vulva and vagina in lateral view 
F - Vulva in ventral view 
G - Female posterior region 
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Fig. 6 
Scanning Electron Microscopy of P_. mirzai 
A - en face 
B - Striations 
C - Vulva 
D - Posterior region of female showing wide anal 
a p e r t u r e 
E & F - P o s t e r i o r r e g i o n of male 
(Scale: Bar = 3 um in B; 5 urn in E; 8 um in F) 
Fig. 6 
